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«*> & m # at & a ca> 


(UWIWWfiRHHf 

#M¥10- 152774 

(43)&HB ¥(£10^0988) 6 J5 9 H 


©DlntCl. 6 !»B^ F I 

C23C 14/35 C23C 14/35 

H0 1L 21/203 H0 1L 21/203 

21/285 21/285 


gf*«ffl*B FD MrlOH) 


(71)a«A 00D231464 


<72)»ra# «o a 



<T4)fWA *«± 5» aw (fl-lS) 


(54) ^/^?'J>^S« 

(57) im» 

USD- XA-^ijyTS^fRjjfgK^Hica^^ 



y«Ei:8r*U 

*x>* -y 9 y y^-f-s t uiassiSfficwK&ffMr * 

S ± a (sMjgSfufc.x.n-y ? y y^BT^T, 
fflEv^+bnySSKii. yy^CSfufcSSltfMBB 

«53!fc£#U 10 
B5IEmi«iS5a5kmiBS2««5afc(i:. SufcM* 

*J:l3*»2«eLJ:5S<%4J:3t3*l-CnS;:k*#a 
t-tSXA-. y ?yy^^a o 

[I8jr^2] maHK««Hti4, 'jy^-ttfcSfu 
lifter im«853<!0Bina^-y-y h£i»iH-<yifc»t«i: 

SAWSii! 1 ;- 1 ^mai: i leawx^ -y 
*y>*l£S. 20 

**ia*.sn. »3-f;w=*siw«*{it*6j:dfc«i* 
t swat-*-*!*** i xtiis*fl2®v^ 
i unafew* *t 9 y y^ss. 

y«Ei£#U 

tMv?vyr+6kimmmi£mzm8xtt 30 
Sid KawsftfcxA v * y y^gatci-j-c. 
WgEv^*f.ny«Btt, yyT-tffcSfufcgSloWB 

miemi£0ii5setBiiES2«w5SPti±. sues* 
mamntmi^t. vyymzzn. memioBre 

y y^STS-f *yflrf s-r * >m®m»hto:z. 
t zmmt -tmm i tsimw i qgg 

[18*316] Ue^y-yhfcffllESKtwraBll 
0 Omm£LhtSii^i t ^WSfc-f Slf*J«17SfS 

■m. 5 «v v-rai* i aiBBiwi ? ? y y^ga. 

[0001] 

[ira<oJW-*SffiiMff ] , 9 y y^w » 
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(:A»*»y, xys-.y?yy^s^«jRff*i*i&i6iJffli 
■c* sx^--/ * y v/wanzmt . 

[0002] 

[««S«] DRAMWEtt 
«i#6 4 M*»6 2 5 6 Mt'.y b tiftM"**?.. 

[ooo3] zmmKtmMim&m-i>fi*>£ 
yrmifim^tiTis*). ■f-?y»m*$>TJi>$.%£m 

#>il.tiZkffiiiyiiX\,->&. 
[0004] zcr>x^-v 9 y yrsa 1 0 0 f J. JSSSf 

«TO:««SntKS*l 1 7 ZUlXti*). 
3*1 1 7l*l«Mliti±/N"-y^y^I^-M 1 6# 
ffiBStU K.yJfy^TV-T- 1 1 6±fcfct. 
WSJ?-y»M 0 6#TBS§:ft."CV^. 
[0005] *mt 1 1 7035#ttj£Cti. J«IB*f*T 
htmi.1 0 5£. ?-**-y V 1 0 6 1 WOMSdW 
■C#SJ:at«K3ilTS9. «Oi\ JESfltl 1 7Wc 
(3. ittfilSl 2 1 &ftJffi&«Wl 2 A 
•y^y^rP-M 16ii. n-^7-f;P*--125 
t?7fy/*7 ?X 1 2 5 1 t^LT«SW« 1 2 1 

fcttjams 1 2 2 1 t«x«ii»K8nTfe o . mm 

«fi(=afcMutJIS»l 1 7tA-y*y^l'-b 1 1 
6±«D*-y-y f- 1 0 6t»IBC«Et9l»T*SJ:3 

[0006] A V #y^w-M 1 6^amai. 3 

-7 1 0 9C@S3ixfcv?'*Nny»El 0 limw. 
SiiTV»*. v^*hnyaPHl0 7ii. Hl2(b)tc 

*-Ti^%, 10X20X20mm<W#?«a5 

1 0 8^»Eatr«s^risi5. 'Wt^v 
-mi 6±?yy^*fc»it(iftfc$ioapBasi o 

7iT'(i, #fi«51 0 8*!4 2«V^tlTt3 l 9. * 

com i osffias i o 7 lOrtMfc. y y^«cia«t 

Km2CDWB&10 7iXn. #ffiK510S(i2 4« 

[ o o o 7 ] s i «K5§5 1 o 7 1 mm- moms 

10 8(±, |BI-^itt ^ 7)^8a(N®*!-'^--y=^fyrrW^ 
10 9fcl»I(ttflT*5 9. SS2«K5S10 7!£«lS 
-n.*ffi«E108l±. ®lc0iK5SS10 7ifciiS4 
Sfitttf«ffi(Sffi)#yC-ydry^7-p-M 0 9CI*l(t 

?>ar * o . s i wiasa: 1 o 1 1 «Ns*»fc ajfc»* 
«Sti^-y 4106 0ffil£8&}® 1 1 2 <o h y*;^ 
^BKUift, *2«5atsa!i 07!«satA4Aat 

[0008] z<?)i-5%zj-<°/?v>?Tga.i oo«i 

Stl 17fifc«l 0 53*AU fflSSJ^SHS, 


#'x£#au msmmi 2 1 ksuasaati 22 k* 
smt 5t,^M06 mmn v y+A-tfrastt 

M7HO6 wt 7 ? 'J ymWah-S . 
y*/t-«»SfcfJ»l 1 2«3S*S:iStf>S;/a&. ssi«a 

5»i 0 7i«i»sewsts!2<«B»i 0 iicmim 
i£«5* 1 <mm 1 0 7 1 k m 2 wass 1 0 1 2 1 x 

(i. ^KS5SK«Jti4. mftfiffil 0 8««&lt<94 
2 : 24(1. 75 : l)fc, 1 : lCjfflBLfcfcCSfl 

•o>s. 

Bl 0 0T"i4» ?-y-y MO 6^H*^5Ry'SiJL)tX 
ffltEiff^TisO. SSI 0 5*BfcIi. n«<n-£fo 

7 ? y yrt&ffm ixhto. 

[00 11] ki-^tf, WS.l0 5-kmz-K7X^b 
Jfc3#-;kWME2fivTUS*£fc»i. 3£K>l>*ftiet 

tnart6*-/n 3 if(±. hi sfcw-ti-sc. 
wisia'feox^ v ? y y^rmmizzatti 
minffimz-m-th-fc-iv 1 3 2-eii, ^-y? t- 1 

[0012] **t£B«0#-/H 3 lfiffifc 

-;H 3 2«*M=#J*§:h.4iHU 3 5WBWI4, «■ 

[0013]«, Hfto)fi*»-JH3 1, 13 

2 f;ov vt t . mnv** < . sa^tsiA^AW-rs 

^yy^TMWU^Sfc*, #*-*i3i, 
1 3 2wMPS#£AsraaM>3vvxn^y 

i*H*U tf-^-^y^atj&gSJiJ^. *-/H 3 
1. 132fi*5WHtJ:o-cas«T&5r^«6fctt4 

[0014] wsf4Ji«*pg«u *-;W4« 

^BTX^MW^Sk^iiilSOT, 

[00 15] A«ft»Svw<r*'Jy 

flnU ^a^<«tKcXy\--y # y yjrtmftW^EC 
AW-TI. i 5 &*f A>*vt v >S . 
[0016] 3 y ^-y-ybkffl&tf® 


?-y'y ba'feSKjriBiejUtfHiLjfcx;* 

ffs^siafc-fssts-cftstf, ny^-^-fctt* 
LMrt? ? y y^wsiats tr*h«:y. ^ 

AnWWrf S k X£#ftS . 
[ 0 0 1 7 ] flfcff. SifcK-f r*i£l4, MSKESeXB 

sayM-r^wiu ^yftLfc^-w^yyjm 

^S«*f«*l6]tjlI^S*T. MKfcAftf-fsaie 

£*#<s-t*-si><wftsa>\ wmmiyx~iw 

■US. 
[0018] 

[$W!tfJWifcLJ:-5 k-tSUHJ #»95!4±E«ftifj 

«^££^*sfc»t«WKiTJt{>m\ zmm 
Bs ^-A'-Ay^4tf.. i*rx^.^ f-jt»*-^ 
fiffite* o wfrv^ateJiasrs s»£S*ts ; k 
efts. it. *Kffirt»)«»***«iJ9rr#SBE«s 

«flH-SikfcftS. 
[0019] 

astut^-y^ h k . m-y-/ ^oKHtK«s^^. 

|SlSSUT^-y y b*X^.y 'J y/tS k3^SB 
C»H*m-e* S t o fc««Sti)fex«y :f U y/SI 
lTft-3-C. f»vy*hny|tili. yy^'*C5ii 

ti^2<m^k^L. mi0m^m2<msu 
kn. 5:uc**6Stt*5SSfi* I ^-yvNtitiitfe 
mi^as^is*^* 5 . ^2nwsmwiz. 

0 i> 2®U±3&< -*S i d CSfLTV^S i k 5r#«fc-r 

s. 

[ 0 0 2 0 3 ££Ot 3 ^r««^^- y ? 'J y^ST- 

(s. »icowsp# ! »«'rs«*«* 5 «iT-saaL, 
?-yv h*ms£»r4«s/ut*w*«5«fe»jia(=s 

x\ xiivfvvy&mtt. iEmzirtii>o 
%i-mz3\^n^fixmasm=mmixt<r> 

X\ «^A*t«** ! *S<=S:S. S-it. 3£fit® 
(t £ftfc«»*-/VW|SP#Cfi^-A-; \y ^*sjg 

<«M=3:S. 

[002 1] ^c*. Sl«M@5k»2«i85SBk«a 
7Jt««t(i. 2«fiUi-CftMKSJ»6«ftS*t, 3«JS 
±t-fSifc*«fl*U\ 

[0022] r«|»«JSlEa^A.y? y y^Sg-c 
(4, Ma2EtE«»B^0;3{c, S«ffiC. yy^ 

fttrSfU »i«a5k§i#-&asstt«sw«was 

MIC|6lttfe<lfcS!3<oaffi*EaL.T*5<i:. ®1<0« 


[0023] in. m$®ixiimm2m^-niii>i 

i,zmn.-ti,ztT:mhi>zbtfx'%hmx\ 10 
x^- v ? >j y ^^M^AItfSKSrAI* < -ra .r 

v\ ««^ASft? l x«v:y-yy:/e^AS£&,s££ 
i o o 2 4 ] tea. mm.4 mswmm a oiz.nz 

y-y h±t»E&*fI*lEiai-T^-y-y b£;Wy 9') 
y^-f S fc*&*ffira«8£»;£?S< 5 J: 3 fcflBSSft 
*^f-y#'yy/85tf&-7'r. ^m-^hoyiBE 
14. 'Jy^tSixteSlwWBJBt. JSieoiKHSW 

g&fcSS2?)BffiS5J:ii. 2^fcS&Sffitt*)ia6#*- 
y v McfottMi. 3S6K*BCI4. y yr*(=?ti. 

sus i <ommeo?-yv hizm^titzmmtm^m 
vtmmfimiz m^tvrz» 3 om^sttmrna tvx 

[0025] iaiS4BSL!t«l*«l^i«««4«V^ 

£A£ < T# J^t7 ? y y^lTiiWf •?> i><o 
ifimVftLKZJiv 9 'J y^TSM *v<!Cth4* 

ymmm»xn<t, -jbsmwt**. 
[ 0 0 2 6 ] ^7 * y y^TW^M^AS* 
<1-*jfc»fc:<4. MEfc^-y-ybtfifiSt/C 
V*5rVvfr**&IMrai5. **»CI4. iWt*6£tt« 
«BB»J:3K;. ^-y-yht«Et<OK«S10 0mm 40 

t. SB^JSaStfffiT-fSWT. «f!±tt. 3 0 0m 

[0027] 

<wt -y * ij y^gB-e* 0 . L&i iS^yrc 

io-C*saitSl»rtglc|«*S*u5:3^«l 7£#LTH 

[0028] mm 1 7 \&rwy Fmenm&iixts 

0. *»lW3fi*i:eii. 7tl4W5»e}6 50 
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nLKW&X-^-y^yT-TU-h 1 6*«KIE3iT.W 
S. Ay* yfy-u-h 1 6««W=fi. AR^y 
(T i )tpt,l&&j>-y y h 6#fflSg3flT*S 9 . Kffifc 
J43-?9CBaSSft.fc-?* r *hnyiKE7ASBSS3A 

[0029] 7«33fflIfcH, ?-^-yh6C 

tfftl/tWfcaKS (isVayy^-W&mtiX 

71 OfcfflitTXA.y^yy^'xfcSSAU 1 
7?k;Ea?^«SE«g2 1 fcMSIWK2 2 fc £jtg 

X25fc£;frLT, A-y^y^rp-h 1 6Ci£Sf\M 

six. y y h 6Sbcxa, 9 ij yy-tfxr^x-? 
*%feU 9-V~> Y e&mxKftVvtrntih. 

[0030] £iZW*M3y8ffi7I4. 10X2 OX 
20mm<0*S3C5*ffiiSS58(l21 2(b)CSL!tff 

#1 0 8«#tt«5tlaittm)*>'4 2«y y^te 

if3ftT«lS3ilfcS!l<ttW58l!7i4:. -f-£0»l«iS 
5S7i«pWI>f*ftac. JMHK58#7flE*§*i 
TIMSftitS 2 <75BFE8IS 7 2 k L Ti> 0 (H 2 ) . 
» 1 «W5SP 7 1 ft ?»<2affi 8 1 tH 2 fOTOgf 7 2 

h9«leiSlltfeilT^S. 

[OO31JrtflfcffiiWSJB10»6ffllO7ii:* 
»l*I«tfiigi-S»2«0SK61il 07!t«aA®«« 

aii. meas8w«sutw4 2 : 7(6 : dk*->t 

tSD, ®1W«5S57i^*c9«A»K#A*<S^T 

[0032] iiri4. »iw»5aJ7irt±Nffitf. 

S2«i8^7 z T-|±S«S*iA-.y=Sry^7'Ix-M 6« 

tmm%. -S«t*»12H, ^-y.yh6*MT 
hy*/P5-fr>3. S2«ia5ge7 ! cDS»:AI.* i . » 
4«if»SSaj«l H4«205i»B9f7««5SSit:A4; 

t* 5 rt-r. K*!o-c2«5Mi-riraLT«5M 

St. *;S&^-7£«Vvtm«lKgB7ia#»S 
SSCAS. 

[ 0 0 3 3 ] ffi-^T . 1- e^arcatetfcm^ 
e-»3%. hy*;^»^l»««i2tst#v. 
fct<OI4. ?-^'-y b 6«a«tMSSr5Xv&« 

fct«!4. ««ffitjtsf^rxS^TV^^-y-y b 
[ 0 0 3 4 ] J: 0 **M«T. H 6«ffl*> 

s^-?-y?yy^^(Ti*)i±. sss^to^*^ 
*K5*fitiias[3ft.s. 4>tt«x 


1- 1 6 ZlrLX7-ir'-y h 6 fcl»SfLit»88WK: 
jElSJfltKS fcgK5?j[t]tM£S;fl4. 

[ o o 3 5 ] mi omB^Tiis^mL^umzmfn 
mnmi m. mmszvmmzimLxm, jtwrn 

ym.?(T i *vr i )<nxMftm*±* < &4ot\ 

M5tS(t4.tl^»8B**-;l't^-A-^y : ?'*ai ; io 
tt<<*9. a*. *wW£Mt®fieSft4JR»»JR 
WtiiffifO tf&tt 

[0036] »ct, ««*)52f*)Xrt7^!)y^ 

mmm-h. h3«8^-2b. tm«7?!)y^ 

ITCftO, i^xn-y^-yy^gigltSU Mt5 
««Hffiat, 3-:?3 6±tH5gU:ft3«5lKBS3 
7SrlX9tiW*:tOTA4. ;m«y?iJ>^S2 

t-cH v-cis, x^-y ? u >?mx 1 1 h tamtam t 

. [0037J -ttf>ft3tf)HP&»3 714. 20fl«#ffi« 20 
=68MS^fc*lX8 9, #»ffiHffi8l4. mi«ffi53S 
7ifclill*^'iatt<0«S(SSD*»RHtlSHt, K 

jw*«s««w(N»t3-^ 3 sffltwrcEas 

itTM4. *WCI4. *3«5«5«3 7<0+«tfi# 

L/^^astfiJtttSl 3#, *K5»*Ht«iSt 
fctt. * 3 3 7 « S«t AS <fc -5 t«j£? fit 

[00383 i«J:a5:S3«8re»3 7*<3£S5«« 
HtEII3ftTV>4^tl4. t-6«3KHtE 30 

■siiest i ««5a!7 . a>£ km 5*1*1 ti»w>-> 

itattKl Hi. *«5*JtaU S3<3WBSf!3 7« 
SfiStA4J:5t&4. fif-sT. ^-y-yH6fc**5 
fc£«-«A»l l^iSKSi, M5tri4>*ttieii»t 

to. jaatfjSiapfcars. 

[0039] ,ICW?'y:?yy?'g;M2i:, [21t*L 
MS!Eilliil7 0mmtUi. 

[0040] fiatSHfWX^v^ijy^ « 

■ 10 0«*&fc#«rH7^?7t^-t. ii^7 

SK»#JS»K(A/sec • kw)£*l/cn4. 
[00413 ACOTO -y h SrM/Uf?*'? 7t4Sg*«f«?> 

9 U 10 0, i»rn -y h 

7iiXAy^'Jy^aai, 007tlThilSA«;/'7 

7ii, x; t -y * y y ^» 2 ««*r* 5 . 
[00423 fi£*K«r«x a -y 9 u y^s 100T 
14, 8«fc#|f93>fe£««BtX>'?-y * U 50 
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awivniatss. ;»i3&>sflE#*rii. aat 
*-^ffinsEt*-^-^y^&it#<, ifc. «>a 

SU«*-^Tf4JgH«^^ vslMtfll i) 4 s * fc^v\ 
[ 0 0 4 3 3 X«-y 9U >9im. 1 0«f=rti. *8« 

emgftms.M¥mt%'). 9 v>ymw.2X'\i. 

w*Sfc&6. ^•ftLOMS^-ct. XA-y^yy^W 
^y^(i*tt<<. iffl«B»£0«>5fca=tt<<$: 

[ 0 0 4 4 3 »Ct. 'y f- 6 SSHtESmfc-?^ 
*hny«57^1*l«)»B»7ifcSf2«WBS57ji: 
»»A^«tS:»WXA v * U y **3St 1 0 0 1 R 
g£(l. 7 5 : i«*)tU i»«7?';y« 
at2tffll«t»3(i«5S37(iiai 50mm)S-«« 
*HtK«LTXA.y * y y^SS^iiESL (SStf 

[00453 £»tS<«K»flc*fNi. f-^y^-y 
•yMi«g4 0 0mmW512mm). 9—tr-/ V ■ S 
*BB©Bt416 5mm. ^-^y MOTfcE«3*Ufc» 
5A»6^-y^h^a-r<9K«li38mm. ftl. ft 
2<3®B857i. 7««EIRaat44 0rpm. XA-y? 

yy^x(r^d-y^x)ajii4i4sccm. xa v 

#"jy^»B<0JKjt41. lxlO-'Pa. &A«A(4 

[00463 tvtmmanonrn-y y*%>Lti? 
vvx-m-. m$ffi<nxrt ?9v y?im. 1 0 0 to 

^77T*irt. 

[0047]ajBSBt»3««Ba!37$-EieLfc® 
•&t(4K)f^#(iMSttO. W^'J^WA 

w*i»i!6<M»r s x v ^4 a*. a*ffl^t -y ^ y y 

1 0 0-C'ti. JWWMBiiOffltfcoTfe'J. ASMI^/h 

5 v wc >y ^ y vm^vhh z t *>*7j*4 . 

[00483 tiJ. »3«0W5»3 7(fefflEKntEB 
Lfc*&t(4. *r Eiia*f± 10 4.3 nm/m i nt* 

^>tot»L, «*a»^xy^-y?yy^ssi oo-c 

11. *fUij»K(488. 4nm/min-C*0, ft3«0« 

5353 7 s-H^*&«*a«syvr v>4 . 

[00493 B«t. ft3«^5SE3 7 ££RXBtS 
■Litxy^.y ? y >9$m.k , «*affi«xA.y ^ y y 
^8«1 0 0 t*»V f-^y«ffl»»^ff2:StT 

xy\--y?yy^&ffoit. 

7*-y h ■ iW^ 1 7 Omm, XH-/9V V?i!X 

(r;^y^x)ss«*40~-50sccm. x^^y 
V7 , ms£m. Oxio-iPaWi!t. -f^ySWB 
«Wt?«WSt4180»tLft. SS3«W53li3 7«IBa 
14. H4t#t. #fiV^.yt-8A>'P5»«3-?3 6 
ratftW-iSt 3 7fflEHSnT«ffi3*LTV^4 . 


[0050] M*«&*5gLJtS*^H9»^57C 
St. SS3«)85ai3 7£fflt*^r(0»yu-yf)» 
frmmiiieO. 5nm/mi n. MJS»*(il 7. 

3 9 . -y ? v yymw. lOOffll 

•^•(•corDyh)!^ ffajSMil62. 2nm/mi 
n.MW^a3 5. 9%f;fco>fc. S53tfW5»37 

[0051] H5»»^3H. *«fl<7)jS30IJ<7) 

<ZZi4>V4Q*mVii><?>X-h&. *«3-f/P40fi, 

Kfflt 1 7 rtr. xn<, 9 >j vrmif-?-?-, heip 

SSH4 1 CSKSiU Br2<^S*TiKM«£8K:l> 

[00 52] ;^«7^U>^g3i4. -9— ft t- 
6 «KW=gagSii.*?y * f n vBffi 7 «gs l <nWB 
SP7it. *2««5»7 2 t^HE^ett(i6 : 1CL 
Xht. »l«»5»7i<0Nffit»2<?)WBS5 
7 2 C0S»^-y-yh6®lei4l(tf>iX. *3<DWE3IS 

3 7 « s«<»st 5 mizmt>tix33 1), mi <mm 
7i*»tajfca*«a. ^-y^etsigssjeii, 

T£3£«5S!3 7flS*ifcA*J:de»Jfc*:JvO> 

[0053] iWA-J^ffisamA-.y^ijyT'Sast: 
feUT, ^/MOtMSBSSraSL, $l!«ES7 
i *> 6 itTIP 3 C0«5S 3 7 IZX 6 W3lM<r>&\ £ b n t 

[00 54] Zcr>ZJ*-y?V yrgmiZRHK 9-Y 

■v h ■ mmmi nomm, 9-y-? b 6*m«-? 

?*Vuvimi v h6«MiWSESt£2 
0mm s ftASA&6kW. W^iJy^W 
3>#*)Etl£0. 4Pafc:RgU HlVAOW) 

[0055] mtt&wm&x-i-j'ymmzmfcLt;® 

S£S3&A>-?!t*&(0Gau S s). D^rn-;. ^•£■ 
«^i<^^5:7i;£4 4Ga u s s<0&M&£3te$-t!:*:« 
-g\ A«7-nyhS-M^'^57fil 1 OGaussfl 

[00 561 **5. 3>f;W4 0(i, f- 6KW; 

isa? tux??-*, f- n sees i <m 1 <rmau 1 1 1 . 

««5KHtiEa§tLtS3«ig5SS3 7i«^-C« 
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1 0 

ztimtm!i®ti}\iii<r>w.mimi2 j ttM£z<. 
&rLt>M£mi7Mzs,a.ztix^&>£mizi:<. • 
mai 7tzm®%ivc»&i><?>t>tt!. 

[ 0 0 5 7 ] H6«5flr»4fc^L**JffiB«*4 

B5SE3 7 1 mmi. mmm»'&miz»i^kff 
x-*&. 

[0058] mWR LtzX o £. *m&>xrt«, 9 v 

io mi^-r^hncom.'^omni^<ttnx\ x 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide technology 
capable of controlling the incident angle of 
sputtering grains on a substrate. 

SOLUTION: The magnetic line of force going out 
from a magnetron magnet 7 and arriving at a 
substrate 5 is increased, an electron current 
flowing from a target 6 to the substrate 5 is 
made, and sputtering grains of positive electric 
charges are drawn near the direction of the 
substrate 5 . The incident angle of the sputtering 
grains on the substrate 5 is made wide, and 
overhang around a hall and the deviation of 
coating thickness on the bottom face are 
eliminated. In the case magnets are arranged on 
the back face of the substrate 5 or a coil is 
rotated around the flying passage of the 
sputtering grains, the controllability furthermore 
improves . 
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